PCT 



a e * m js 




(51) S§£flffF#S6 

G09G 3/30, H05B 33/08, 33/26, H01L 
33/00 



Al 



(11) 



(43) SBR^RB 



WO98/36407 



1998^8^20 0(20.08.98) 



(21) s^m^#-^ 

(22) g^ffi^R 
(30) 

4#E£¥9/32474 
WH3F9/23635I 
^¥9/236353 



PCT/JP98/00656 
1998¥2£ 17 0 (17.02.98) 



1997^2^ 17 0(17.02.97) JP 
1997^9^ 10(01.09.97) JP 
1997^9^ 1 0(01.09.97) JP 



(81) mfem CN, JP, KR, US, BfoltlWfF (AT, BE, CH, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(71) mmA (*BS:Bfe<i--<T©lt^a^ov>-C) 

(SEIKO EPSON CORPORATION)[JP/JP] 

T 163-081 1 KSC|5«f^ES«f1&rTB4#l# Tokyo, (JP) 

(72) 

(75) mm^/mmA (*bkov^<t^) 

/hjW6W(OZAWA, Tokuroh)[JP/JP] 

/fctt" ^(KIMURA, Mutsumi)[JP/JP] 

T 392-8502 fiiff;IKItm^:fPHTS3#5-^ 

ir-f n-x^yyMSW Nagano, (JP) 

(74) iXMA 

#3g± $£7fcHZ6R, ^(SUZUKI, Kisaburo et al.) 

t 163-081 1 ^M«if^^:wiff^rTi4#i-^ 

t^-x^y VtSfeA^ttrt Tokyo, (JP) 



(54)Title: DISPLAY DEVICE 



(57) Abstract 

A driving system taking into 
consideration the conductivity of a TFT which 
controls the light emitting operations of a 
current-driven light emitting element. When an 
N-channel type TFT is used as the second TFT 
(30) which switches supply of a driving current 
to a light emitting element (40), a high gate 
voltage (Vgcur) is obtained by lowering the 
potential at a common feeder line (com) against 
the potential at the counter electrode (op) of the 
element (40). A p-channel TFT is used as a first 
TFT (20) and the polarity of the low potential 
of a scanning signal (Sgate), and the potential 
at the common feeder line (com) is made equal 
to that of the potential at a potential holding 
electrode (st) at turning-on time. The driving 
voltage of the light emitting element is dropped 
and the display quality of the element is 
improved by shifting the potential of picture 
signals (data) for turning on in the direction in 
which the turning-on resistances of the TFTs 
(20 and 30) become smaller within the range of 
the driving voltage of the" display device (I). 
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F T 3 0 O^ 1 '- h HJE V g cur & + Uti Wff <b 1" 5 - i: # 1? # 5 fc & 

, |2©tft3 o©tytSij5^^^©x\ m^^mstx^Tsk^n 0 ^ 

®* Sr^*rttfigti-5Bg»3l, |2©TFT30©^ 
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s t i"ftt?t>, Hfcte*d a t a OiiimfitfJJ 

0€{££Tif 5 d ©faffed a t a ©JR(B*T/h$ < L 

, 3J*3£fi 1 fc*5tt SSWiSEEfcTff 5 - i i J T?# 5« 

4*5, i2(DTFT3 0 ©tf^WflEfi* MJEV g cur tibf 

* fc, I2CTFT30 £> * VHftc jj« teMfeMB. com 

tt*»fei:*«i*i^»«rS»t*^o-c, mmz&ftftn t -tz>tz>t> toman 

ft * data 0)i6!ffi{fcfl!l©e{fc$: % St fSl S ffi o p t) ffiV»*{fefc 

SfTIf, Hfcfflr* data 0>iB««:/h$ < It, & * $? It l K *3 3 

mmmi£<D&mi±ik$:m^xfoz> 0 ft*s, sssrWttffiitsfeftc 

iftfff data OXtftflOttt^, »^tSoptf|fil;$T'T 
tf, B^ff^d a t a ©JR(Bfc/h£ < LTfc J: V»„ 

£ £>K, ^fiT'li, ffljfl-ttttt-f-^SW^IC* LXy'-fm s i g 
3*1 5 data <£>®{4£, *i§*$m$ c o mtDMitLk 

ItmLX^^mm&M^ LtS.5, I2CTFT30 l±Nf + ^^lT 
fcSfcfc, ^ft^^*-^? ^-frSldii, |2©TFT 3 0©y 
- h®£V g cur c o m J: »J«6^*{fc) tt5:H: 

ft S„ Sfcii, |2OTFT30Cy- MKV g cur <7> ffe *t IS # Jg 2 

£1 £ ft 5 ft 5 <fc 5 M1&mfkd a t a ©tettffiflfl 0 fcffi £ i* «> £ 

-TSo wOt^ii, mxr &w* 7 mj^-c* 2 ©t f t 3 0 <d 

h «J££, I2OTFT30 dS^-^ff US t ft 5 t# ©tfte £ PIC "C 
, d>o, ^ 2 <DT F T 3 0 <D U# 1/^ •fit ® £ & T HI 5 lit I- 3t "t" 5 „ £ <D 
B#, g^ff # data © fg ®{£ $J © S<fc Sr ± IE © il *) I- £ * IS £ L 
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I20TFT3 Oli^gRttilCfoot, tyii^iftT 

mlt^-^ihs i g fabm&ztizm&mtk data»tet * 

ffi&M c omt^mfifCLTSi^if-g-d a t a (Djg$g£/h $ < Ltt 

i 9 KHfl&fe data 2 CTFT30O 

L# v^ttS:l8*.*vss«^i«5Je)^ia:j&i- 5 <b , ®&m#d a t aOH 
^/J^<tn©t, ®M"§" d a t a <Dmmm!£%Tif 3 i i 
5, L^t, S6IB©t*5 0x ®S?f Sr.&frl^fi <b 1" 5 fc & (75 g {£ {f d a 

t a (DSfim/iiMomfi^ liaise o P «? f&i^fiir^-eTtf 

Tfe-5C7)T% B {tiffed a t a (Dtt{4(±, S^llllo p i: * i§ j£ ® H c 

®»«flE£Ttf * £ t as-e# % £?j*£R l SrTtf 6 z t 

t5„ J: 5 KflUfcLTi, ®Sf©{&T, |ff©it % ftf^pf 

«64HR»«ftTS:« < fc<&"T?l±* < , l © IS IS S ffi V n # 

B17I4, *«S«i*St 1 0>®*fl|j$$r*-f *®®BEB-?*>5. 

in i 8 (a) , (B) ji-tn^n, #ii*^«fifc$jxfc«-3!f^«)flia«j 

T*fc£„ fc*3, &m<DM1& 1 t tt£*tt£ % I1CTFT2 

0 *5 <fc t>*^ 2OTFT30(D l^T ft £ Pf /]/%2)(DT F T t 

«:R(B$*.T*5«»fC* 5 , * ©ffi© £ fcov^ T fc«J« 
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Bii7, 12118 (a) % (b) i^t±3i;, ^wmxn, HOT 

FT 2 0 it P ^-f^/W 3 fcfe, £^g a t e b £ tl 5 t£ 
Kf^S gate^i&tt&td&o tz b%\Z, |1©TFT20 ;f ^ ft f§ !d 
ft So 

*]&nx~\i, i2©TFT30^Pft^Mtfc5„ & o T , =f - 
?m s i g ^bli, ^ffttltt^^IfOftjffi cap (d{g;«fi#l 
(Dmmm^d a t e##£iA£;ft,, ijtTtltt^tllOftftStc 
a p (di±K«f£ffi!ltf>iilfgHf ^- date # t & * fl 5 <, 

|2©TFT30 hmSEV g cur ii, c o 

wmm s t (Dmfi t rousts st5„ l^si^m-c^ 

o o^iPim^ o P (Dm&iztt lx &m@n& c o m^ai4$ri^ <lt, 

|2©TFT30 ^^-^ftffitd^o i # E "C^i; ? Id , 

L-CfoS, d (Dfctf), i2OTFT30O^- htEV g cur ii N ftii 

i&m^c o mtomit t m&fcnmm s t (omitt o^^tg ^1- s D 
Hop (Dm&t omnmituztt^-f %wmmm3 o romfa: t nrnvx, 

+ ^•^iSiV^^SIil^^•t•§ i <b 3 0 &oT, *7fcffi-Ctt, I2©T 

FT30O^-MEVgcur £ + #s )SV>Ii:t5r t^TJ# 5fcft 
\ f 2©TFT30©tyfSA5^^^t\ ifhV^^-C*3^£tT ? ^ 
t^T*#5 0 HUf ki-ZmiZ, |2©TFT30©^ 

-MEVgcur £ LTi§5VMS#M# £>ft 5 £>-Cfcft}i\ ^(D^-s <D t 

% <Dmiz&mmm s t ©it, s^ftf- data (D^mmm 
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fir frt> iz tig* » ft ^ © -c , m% * t -r s it «> <om 

data 0Mffi<M<Z>iiffc&, o p (DMiiL 4 5 ^> isj V ^ 

*{fc£T?±tf, M^m-^-d a t a ©S|iSr/h$ < L"C*>*. ft*S, M 

^^n^mt-t ^itt><om^m^ d a t a m&mm&wmitz. n^m 
mop tmm&\t$x±v\ mm** a t a ©in^/j^ <l-cu 

a^&jf&^ftsii&ff-ii-d a t a<z>mf4^, jtm&mmc omo mat 

ttm L-C^ftiffiCJ -CT»f T*> 5, i-*fe*>, I2WTFT30O 
F *EE V g cur ©<fejttfltiS3.roTFT»Lt ttJE © Ife^Hut Id ffi 
u^/uj; •? ^^{Sv^ttfi t 4 5 ft 5 «fc 5 BftfS-S-d a t a <D 

data #m'&nm c o mtflfit Ltlilfl # data 

fclf«Hi-£d a t a <d i&mi&M <d ®{u % M ib I- i£ L , i>o 
, H**jfiiiT«tl t-*-Sfc»»SfRfll*d a t a © i««fi[{B©«ffi SrflS 
aiitSJtLTfcS©-^ if ft ft -£d a t a ©®{4 *fftMo p <b# 

1 KfcttSJEtt«E£Tff 3 3. t SE^iSBt l ©IH*«^«:Ttf 

5:t ds-ct 5ft if\ tkMtoWfo l t P^ft^m^^-fSo 

[nm<DMM 2 ] 
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m 2 o (a) , (b) litn^n, ^m^^mmptitz^m^om^ 

m 1 9 , 0 2 0 (A) , (B) (d/^f-J; 5 |1»T 
FT 2 O^Nf t^^I»TFTT\ |2WTFT 3 O^P^^^SI 
<DT F TVffi&LX h%o *20TFT3 OliPf + ^ T* 6 

&mmn<Dmmm d a teist^^, ^*T^iii-r-<t 

c a p (dtt^mfiiiKOii^ft-^ d a t e^f tiAJHS. 12© 
TFT30©y- h «JE V g cur ft, *ilf£®$ji c o m<DS{i, *3 J; t>* 

lining 3 o (nm,{t<D o ^©ii^^roifii: , afi^^mi s t oa^s 
*wznx'\±, o o p raisin LT*ii^m^ 

c o mfflifi^jg < Lt< I2WTFT3 OW^'-f fl;)± V g cur te, 

^a^an* c o mtDmititmiiL&ftmm s t ois toinii^tsj; 

4 1 t tfctfc LX + ft^&^^mizmfei-Z r H5ft5 0T\ |2©TF 
T30Ot>t*i s *t<, ffiV>J*flfC**Sr^ 5 - t * S "P# 5. *fc 
, f« <b ft OSteftrfS^i s tomii, i~*t>*>, Bfifc«*d 

a t a ©f£Sffifl!l©Stt£:±ff 5 :HST*^Ot\ d a t a 

<Dffiffifc/h$ < -?# 5. i2©TFT30C*y|S^^^II 

fc«>ff>Htfeff d a t a Steffi! atfiSffi o p 0>a{£<fc 9 

s i .g*e>ftf^tl5ISIIt data &i§&£& c o 
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momfek itm l-c^m^ h^^umma^ Ltitit^d a t 

a ©iifflS:/hS < LTfcSo BffcflT #d a t a <0*ffi£, *f|6] 

M opt ^iH&em c o m t -CftiESixS u v-^rt fc*J S t>v^T 
li*^3£E l te*Jtt5B»«£E*T»f tfe5©-e, S^ISg l nmitM 
■h SrTW 5 i <t AST?* 5* £\ liO^il, fcav^i flit El 

*||fll, |l©TFT2 0|j:Nft^^ST\ I20TFT3 0 
t$2g1tM-C*fe<5;fc£, ®^ ^51^1-5 t ^ISIg a t e ©16 ( 
t£M-5§-S gate) 14 A m& T? S> -5 . : O t 1 CT F T 2 0 C^- 

t (&£f$gft s t (Omfes I2©TFT3 0©^- <t W 

S&H K ft 3 I" 5 . - - *C , f 20TFT3 OiiPf t^;^T'fo5fc 

7 ^/s«r$-&sfc«)©iii»flr#d a t a itj&mmmx'h «? , ir 
* 7 (Dihr^*, m&i%ftnm s t ©matter l-cv<*< . &o-c, 

|1©TFT2 0 £>^"- hIEVg swfi N sf" > % 8ft # J# ^ci" 5 # -> 7 

— I2CTFT3 OO^-MEVgcur 14, *i§|£M com 

fcSttCIt aiRJWM*,- tffift^tSs t (Dm{il4{g:T-t-5Mf^(c 
fc#>, I2CTFT30 ©y- h ®jE V g cur ii, a* I' « «£ # lg * 

:©j;5l:, *^HB "C 14 , |1©TFT2 0t|2©TFT3 0 

mmmmx-hztcib, hotft2o <d»# &%-mtiZ-ttf zit&\z 

li^III # S gate©»lRX/U^i«S*il5 < U % ft Hi * 4 0 (O % & * ± 
5fc#>«£^ 2 ©T F T 3 0 <D*l/&fa%Tlf 5^<< ®&ff * d a t a £ 

Kt5^-H^j:5o :©i5 fc£ s gateway*'* its t mm 



WO 98/36407 



36 



PCT/JP98/00656 



ft % datai zmmitte, mm 7 (om^mm^ , ^%m^ 4 0 

£ &tt £ * 5 \s A* <DW&m % d a t a c a p * # £ $ ft 

t^<l:ojl,t, Il©TFT20©^-MEI^LT 1 1HT FT 

©*^««*s**i"5^rJJ:'>7 h S*«©ic»<. ^ft&, x-^a s 

i gi>f>IlOTFT205rf Ltftifllc a p irBfcft #■ d a t a 

A-XK:*£i££ft5 0 ::t\ mm 7 &8Jfc-t-si»0>3f5 1 <dt f 

T 2 0 (D tf— bmi±V g swii, *£4ff #S gateWiftaffijClffia-t-SSffi; 
tttfi^^ffi® s t ©*ffi (#^4 c a p ©Ifi, Sfci±^ 2WTF 
T3 0©^r- MiOlt) tOMi^tSSL, $2CTFT30O^- 
f* S/± V g cur 14, #ii&8IH c o m<©S & £ s tOii4 

tom^ttmL, mi&ftfimms t omii^s^t- btt # un4, 

ff-f-S gateOj&ftffit-ffl StSlfi t c o m <D S ft }i |5l 

tttifcSo iot> TOtls t <D St" ft i4\ *<Z>#, g 

1OTFT20 CO^'— MEV g swfeitfJR 2WTFT3 0 (D?'— V W 
JEV gcur 0>$l%tfftiC%miZ.mC&1£f}*s7 h-t-So ^ftSu 
■ l»H2»«JEU^^(Z)j6BBrt-ex ^*T©fc»<Z)iHftft-^d a t a OS 
I1OTFT20 O^-vNfOfefet^/h £ < ft 5#fa^M1-ft(4* 

T F T 3 0 O^-V^OlSfet^/h $ < ft 5#|«i|{r;£*r0>fcii><7>iifcflr d 
a t aWHi^fILfc;tl;^5«f, Jf£©|6j±£B3 i <b fcVZ 

r i: j9S -C f 5 o 

0 2 1 {4, *f|08/^Il oMM£^-t^{ffi|Hjif§[g-efo So 
111 2 2 (A) , (B) 14 * ft € ft, #B*lc:«j£$ftfc«-# : F- 
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X&Z 0 *WMX*\1L, niktote* 2 k |1©TFT2 

OSrPf t^^Si L, |2©TFT3 O^Nf t^/H©TFT T'tg 

RKL-cfc^o iiu *^ffi». nm<DMm2 km-<Dmm#)&B<oi> k 
x&m* zmmmw-ts - ^h, mi&obm 2 xmm Ltzmma^o 

H21, 122 (A) „ (B) £ 5 HJfeO^ 

i g a»&tt, &tr$;mkir^zmm<Dftnmmc a P icttnftttflion 

teflf-frd a t e fcSJU *S*Tttlfit-r'<tiii*0«fif^fi:c a p 

kz\t\^m{tm<Dmmm- a a t e is»§ii*tts 0 - I2©tf 

T 3 0©y- F V g cur J±, ft® ISM c o mOtf > *5 J; tfBSt 

m& 3 0 5 troi^^oife <h % sft^^i:^ s t (omitL t <d 

H^tt LX&m&m& c o m L-Cfc5fc#>, I2WTFT 

3 0 <Dtf- h MEEV g cur it , &m&Ml& c o mClfi <b ®&&£fM 
s t (Dffi{4 t rolS^ffi S-f- 5 0 r<D#iil&m^c om©tttl:o^tll 
+ < mit ttSic^-C^O-C, I2WTFT30 <D # >«»fE 

, *<D k ft OlgftJIIi s t ?>®{i, i"* t>*>, g&fi^d a t a (7? 

fc, I2OTFT30 <D*ym%Lfc*ffon& o p b ifilgStt ^ 

&#£gtt&V.^T% fcft©SMf d a t a CO 

i»; ® ft <i o p cd®{4± "9 ^m^, fcs^tt^ttte 

K£T-T«f > Hffeflr* data 0&M fc'hi* < L T 3 <, 5 *> , 

fit- ft; mftVtM t-f-^ftMM t-c^-^a s i g a»t>#&£*i3 
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ffi&fs^ data <Dm&&, c o mffyMiiL t it $fc L X ^ fsi 

$>5 Wi^Sfil;: LXm&iS^d a t a <OtI4ig£/h£ < LTfo-5 
o ^ftSjU ®M-§- data (Omiti*. opt c o 

mfCS^^tiS l^^ftlrfe;**?), g/Tltl ft 5!Effi>mm£T 

$ig|-eiiHOTF'T2 0 IJPf ^^^St\ |2OTFT30t 
^^m^-CfcSfc*. t # O^^IU g a t e 

Sjf-^-Sgate) iif&SfiT'fc 5 0 ZlftMLT, |2©TFT30iiN 
^^^^MXh^tz^, 6$ 7 Sr^itT 7c & tf) If {g> ft ^- d a t a 14 

d <7> J; ? Jd % *J&mX*lt, |10TFT20i:l2©TFT30HS 
^^SM-C*fo5fcfe, fM©TFT20<D#tiA^fg^£±tf3 7c&fc: 

li^Sffi-^-s gate<Dii^^^^©®{asr{6< mytm?4 o <nmm* 

±{fS7cfel3|g2<DTFT3 0 O^i- V&j5t£Tlf 5 ^ < i®{0Lm#d a t 
a C7)f|{4£r{£< f5: <b t£&3 0 CIO £ 3 ^*^{f S gateCOiltR^/W 
^iti-tH^f^d a t a «>; K *f"f 5 S SHIS |± , M$ 7 (Dm^MW\^ , IS 
4 0^.^«r$ii:5U--</KDiif^ff-§-d a t aiSftHtlc a p{r 

W%&*iiX\<^< l^ottT, gi©TFT20©y'-MEl;MLt, 

fii^=B^i-^sfe 4: c o momiiLtemcm&xhztztb, m 

fc&ftnm s t. £^MTtU4\ -t<D#, il©TFT20©-f- 

h V g swio <k tffS 2©TFT30 (7)^'- h mi± V g cur 0 2JJ^^|g] 

u^fai^ c^fcft m-s. m^mm 1 ©s»«je 

<£> $5IS *T 0> 7t «> <B Btefll d a t a <Z5 £ , |1©TFT2 
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0 <n*>m<D&Vi&sb£ < ft S^fai^ jE1-*Ui\ m^Wi fro MMit Z 
15: kftXZ 5. :©i#|:|il2(DTFT 3 0 yR^Ofefcttfwh 
£ < ft S fa K £ *T tf> fc & <Z> VS fcflT % d a t a 0> & £ 3? L fc d £ 
ft SWT', M<Z>ft±£ll 5 Cl <b t T*# So <fcoT, ISOll2t| 

t So 

^IJfetfJ^li 2 tefcV^Ttt, iltDTFTIiNf t^^Itfe^ |2 
©TFTIJPf t4^1tfc5„ M 2 5 IZTjk £nZ> £ 0 l^, 38 ft** 4 
0 «r?»*r S-fr3|Kfc|± % HteflH§-d a t a 0ft&fr#ffi&tti|g c o m<D 
miti. 9 <bi*i< LtP?t^MOJB20T F T 3 0 5r^-yt7 $t 
*^^T{4, 0 2 5 ir^-ra; 5 id, 3§tt&* 4 .0 £*B*T 

, »2©TFT3 0i5Pft^^Itfc5fc6, ZtiZtE 

£\Z?->*7 $-&S{vl(4, 7 1 - MEVgcur £0V (*ii^m^ c 
omiHlfi) , fcS^iilEfDSfi (*II&lic omi !)gi^tfi) 
<t t5 d t \Z ft S WfiT-ii, H 2 ©T F T 3 0 (D 7 - MEV g 
cur jSCOTFTCLt VMiSWffi V thp (cur) Id^B ^ -f S U-^yU J: «5 
HSl^*ffi fc ft S ft S «fc 5 (C, B^ff-^-da t a ©?H*ri»#0>*ffi&(£»lC 
^^UTfcSo &oT, iflr«Itfc5Bi7|iio^ti2©TFT3 
0 irftljjD^ftS^'- h®/±!i, I2©TFT3 0 jJS tf- ytfli «b ft § <t # 
©ffittt PI U-C.fc5as, % 2 <D T F T 3 0 <D L £ VfcttEE (V thp (cur) 
) Sr±ia S J; 5 ftiifiT-fe S 0 Wfctf* I2CTFT 3 0©Ltv>iliE 
(V thp (cur)) Sr-4VtLfctf 4 iB*r:Rffi-<?S& 2 0>T F T 3 0 teBJ 
AD^ttS^- h«JEIi- 3 V k-tZo 
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^- d a t a ©^*r(MK>SffiSrtt* J; 9 fcK3£f 5 i , M&ie^ d a 
t a cDM£/h£ < T*§ ®^m^d a t a © (6 ® JE -ft *5 ± ffi 

{Mromtfc&tefcfcK^L Pf-y^^i©! 2»tft30 

■Ctt, L# V>ffl«j£ Vthp(cur)^tBSi-5 U^^i ■? <D mfcX' 

fciwtf, ?8:l:TH$l^ns®^l;):^&-C/h£^ 0 S fc» 3§ ft If? ^- 4 o 

ft, %*lf4 0?r«j;TH5Otlfi > IBS v>. 

Sfc, EiM^d a t a OiiTH^t&^^i^tl c 

I1OTFT20 fctf^ffifc-f-S <t # <7)^^{f -§-S gate(7)S{4<b L 

fc < T«F* % S^gfi l u: Bib ft -£-£A;fti-5fc£><aS8^&£fl£t ) i-^ 

wW#^iCl4, $l«TFT20«SNf t^Mt, I20TFT3 
0 iS P ^ ilWj||lfe5f|7»^2©TFT3 0{C 

M£ft3^'- hm^^Sfitt, IiOTFT20^tyUf||:f5i 
# © jfegft gate <Dfl;{£ 5>§HIl WTFT2 0 tf> L£ WS®/± 
Vthn(sw) SrML-5l^fc«ffiJ: •? te*jft{c-t-5 e -f M 7 £ 

iffttll;t5it©Ii!ft^d a t a (lttfil«f8S s t ffltffi) <b 
o m i: ©ifii V of f © 16 3t T *t 
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Vthn(sw) < | Voff | 

ICS*-*" * 5 Kl, IlOTFT20©L^^IlEVthn(sw) J: <9 t> * £ 
< ML, B£ 7 *a^i-5BS«)» l©TFT2 0Ctlii^Hfl^ 

, *H5^i2©««WO*10TFT2 0 AS P ?■ -v * J^W. X , 
I2WTFT 3 Oi5Nf +^^IOi^fc(4, @2 6 *3 i t^El 2 7 (A 
) , (B) &#H8LT$i£-r<5<fc 5 MST'Ift^ L fc & f f 0 fg 2t 
ft4lfitAjl*itt, I 1 ©T FT 2 0 2 OT F T 3 0 fcBJJJP £ 

IC, ^^^^4 0^1ff^t5il;l2roTFT3 0 £5££t-* - Vs)- 

&X$ -So *iS&«*l c o mCD®{££, |lOTFT20?:t 

aUgc^j^ birz t So C10> a* 7 *»4Ri- 1 

OT F T 2 0 <D # ^ i~ 3c P$ A* & V j; 9 {c, ijjRitfcSIi 

7»i2©tft3 otrfpAn^ns^- h®s ornate, H»TFT 

2 0^^-V^ffilC-t-^4 § # gate O ® S f£ 1 <D T F 

T 2 0 W L # V^ffiSJE Vthn(sw) fcfcSffc X *) i> Si £ ffi (- "f 5 „ 

[gttOJBffi 3 ] 

ei 2 3 m-t©#ffiH 5 UM(DBm2 tmm 

, ^fhOi*7|:j8^ttJ5lOTFT2 0S:N7 4 + ^^ai:L 1 £ 
2 <0 T F T 3 0 £ P f ^^^f t Ltcffij&CD-mX'fo 5 D 

1^40 ©st^M o p iDma^n Lx&m&mifa c o m^mfi^ii; < 

LtfcS. t^oTs I2WTFT3 0i5^y^ii;^ofci||:ij:, ^ 
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-cm^Sc ;©±5«il*i:t5:i:l:J:9, ttl s t©ttt 
tf> & * # < -t 5 r. t # -e # 5 o 

fc # , IS10TFT2 Oi»Pf t^Mt, I2OTFT3045N 
f + ^^aoi^lllt H 2 6 jailfBI 2 7 (A) , (B) ft#»Lt 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ JMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

?J LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHHJIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



